To assess the effectiveness of patient-mediated interventions on healthcare professionals' performance.
Introduction
Healthcare professionals are important contributors to healthcare quality and patient safety, but their performance is not always in line with recommended clinical practice.
Overall, experimental studies of interventions to improve professional practice have yielded small to moderate effects. A Cochrane review shows that audit and feedback probably improves professional practice, but the effectiveness ranges from little or no effect to a substantial effect [1] . Reminders, such as computer-generated reminders delivered on paper to healthcare professionals, probably improve professional practice [2] . Printed educational material may also improve professional practice, but the effect seems small, and the certainty of the evidence is low [3] . Educational meetings or educational outreach visits may result in modest improvements in professional practice [4, 5] . Using local opinion leaders may improve professional practice [6] , as may financial incentives [7] . Another recent Cochrane review shows that healthcare professionals provided with clinical practice guidelines accompanied by tools developed by guideline producers probably improve their adherence to clinical guidelines [8] . Organisational interventions, such as provision of pharmaceutical care, medication reviews, follow-up visits by a healthcare, probably make little or no difference in medication errors by primary healthcare professionals in adult patients that lead to hospital admissions, emergency department visits, and death [9] .
We defined patient-mediated interventions according to Légaré 2014: "any intervention aimed at changing the performance of healthcare professionals through interactions with patients, or information provided by or to patients" [10] .
Methods
Our protocol was published in December 2016 [11] . More information on methods, such as detailed inclusion criteria can be found in the Cochrane review (ref)
Literature Report and Google Scholar in October 2017. We also screened the reference lists of included studies and conducted cited reference searches for all included studies in October 2017. The selection criteria were randomised studies comparing patient-mediated interventions to either usual care or other interventions to improve professional practice. Two review authors independently assessed studies for inclusion, extracted data and assessed risk of bias. We calculated the risk ratio (RR) for dichotomous outcomes using Mantel-Haenszel statistics and the random effects model. For continuous outcomes, we calculated the mean difference (MD) using inverse variance statistics. Two review authors independently assessed the certainty of the evidence (GRADE) for more details see the Cochrane review (ref).
Results
We identified 12 045 records from the electronic and supplementary searches of which 26 studies were included with a total of 12552 patients. The number of healthcare professionals included ranged from 12 to 167 in the studies where this was reported.
The included studies evaluated three types of patient-mediated interventions: 1) patient-reported health information interventions (for instance information obtained from patients about patients' own health, concerns or needs before a clinical encounter), 2) patient information interventions (where patients for instance are informed about, or reminded to attend recommended care), and 3) patient education interventions (intended to increase patients' knowledge about their condition and options of care, for instance).
We categorised six studies as patient-reported health information interventions [14, 17, 20, 22, 27, 33] . We categorised fourteen studies as patient information interventions. They were typically given as written or electronic reminders, prompts, handouts, posters etc. [15, 18, 19, 25, 26, 29, 31, 36, 37] or video or web-based information [13, 16, 21, 32, 35] . The remaining six studies were patient education interventions [12, 23, 24, 28, 30, 34] . These varied greatly in content from video and electronic based education or training [23, 28, 34] , to in-person communication or coaching interventions [12, 24] , to a multi session nurse-led patient education intervention [30] .
We did not identify any relevant studies that involved other patient-mediated interventions such as patient feedback about clinical practice, decision aids, and patients being members of committees or boards, or patient-led training or education of healthcare professionals.
Risk of bias assessments and information extracted and summarised from each study are briefly described in figure 1 and table 1, respectively.
For each type of patient-mediated intervention a separate meta-analysis was produced and the certainty of the evidence assessed. The results are presented in Summary of findings tables (see table 2, 3 and 4).
Patient-reported health information interventions
Patient-reported health information interventions probably improve healthcare professionals' adherence to recommended clinical practice (moderate certainty evidence) (see table 2). We found that for every 100 patients consulted or treated, 26 (95% CI 23 to 30) are in accordance with recommended clinical practice compared to 17 per 100 in the comparison group (no intervention, usual care, or similar intervention). We are uncertain about the effect of patient-reported health information interventions on desirable patient health outcomes and patient satisfaction (very low certainty evidence). Undesirable patient health outcomes, adverse events, and resource use were rarely or poorly reported.
Patient information interventions
Patient information interventions may improve healthcare professionals' adherence to recommended clinical practice (low certainty evidence) (see table 3). We found that for every 100 patients consulted or treated, 33 (95% CI 25 to 43) are in accordance with recommended clinical practice compared to 20 per 100 in the comparison group (no intervention, usual care, enhanced care or similar intervention). Patient information interventions may have little or no effect on desirable patient health outcomes and patient satisfaction (low certainty of the evidence). We are uncertain about the effect of patient information interventions on undesirable patient health outcomes because the certainty of the evidence is very low. There were no reports of any adverse events or about resource use in the included studies.
Patient education interventions
Patient education interventions may slightly improve healthcare professionals' adherence to recommended clinical practice (low certainty evidence) (see table 4). We found that for every 100 patients consulted or treated, 43 (95% CI 35 to 53) are in accordance with recommended clinical practice compared to 36 per 100 in the comparison group (no intervention, usual care, enhanced care or similar intervention). Patient education interventions may slightly increase the number of patients with desirable health outcomes (low certainty evidence). Undesirable patient health outcomes, patient satisfaction, adverse events and resource use were not reported in the included studies.
Discussion and conclusion Limitations
We considered the effect size for the primary outcome to be small to moderate, similar to the effects of various other interventions to improve professional practice [1] [2] [3] [4] [5] [6] [7] [8] [9] .
The majority of the studies were carried out in USA (21 of 26 studies), which may limit the applicability of the findings to other settings. In addition, most studies aimed at improving professional practice among physicians, usually in a primary care setting. Improved professional practice should translate to improvements in patient outcomes. The combination of low quality evidence for many professional practice-outcomes and scarcity of data on patient health outcomes hindered us from drawing any inferences on the association between the two.
Implication for practice
We have moderate certainty in the positive effect patient-reported health information interventions have on professional practice. Moderate certainty reflects that this research provides a good indication of the likely effect. It thus seems fair to imply that patient-mediated interventions, and especially those where the patient herself provides information about own health, concerns or needs, demonstrate the importance of reciprocity when communicating with, and involving patients.
Implications for research
There are several systematic reviews on, for instance patient education, that report on relevant patient health outcomes [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] . However, they do not provide answers about impact on professional practice, as this is rarely measured or reported. It would be of great interest to assess if a patient education intervention defined as a "patient-mediated intervention" would have the same effect on patient health as a patient education intervention defined as "non-patient-mediated intervention". Does the added focus on healthcare professionals' performance add an important gain in patient health? The effect on patient health reported in our included studies can thus more likely provide answers to the linkage, if any, between health outcomes and clinical performance more than studies that do not measure clinical performance simultaneously
Conclusion
Our findings strengthen the belief that patient-mediated interventions have the potential to improve professional practice, especially patient-reported health information interventions. We are not, however, able to conclude about the effect these patient-mediated interventions have on patient health and satisfaction, adverse events and resource use, because of both uncertainty and lack of evidence.
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Tables

Patient satisfaction
The degree of satisfaction (unknown scale, but higher score means higher degree of satisfaction)
The mean patient satisfaction score was 4.3 points
The mean patient satisfaction was 0.4 points higher (0.12 higher to 0.68 higher) -79 (1 randomised trial) ⊕⊝⊝⊝ VERY LOW 2 4 We are uncertain about the effect of patient-reported health information interventions on the degree of patient satisfaction because the certainty of the evidence is very low
Adverse events
Not reported ----None of the included studies reported on adverse events
Resource use
The findings are narratively presented in Table 3 . The researchers in this study reported a total cost of 69.20 US $ per child We did not judge the certainty of the evidence for this outcome *The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). CI: Confidence interval; RR: Risk ratio; OR: Odds ratio
GRADE Working Group grades of evidence High certainty:
This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different** is low. Moderate certainty: This research provides a good indication of the likely effect. The likelihood that the effect will be substantially different** is moderate. Low certainty: This research provides some indication of the likely effect. However, the likelihood that it will be substantially different** is high. Very low certainty: This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different** is very high. ** Substantially different = a large enough difference that it might affect a decision ⊕⊝⊝⊝ VERY LOW 1 3 We are uncertain about the effect of patient information interventions on undesirable patient outcomes because the certainty of the evidence is very low
Patient satisfaction
Number of satisfied patients 89 per 100 92 per 100 (83 to 100) RR 1.03 (0.93 to 1.13)
186
(1 randomised trial) ⊕⊕⊝⊝ LOW 5 6 There may be little or no difference in the number of satisfied patients among those in the patient information intervention group compared to those in the comparison group (similar intervention)
Patient satisfaction
The degree of satisfaction (on a 1-10 scale where 10 is highest degree of satisfaction)
The mean patient satisfaction score was 9.1 points
The mean patient satisfaction was 0.3 points higher (0.01 higher to 0.59 higher) -186 (1 randomised trial)
⊕⊕⊝⊝ LOW 4 5 There may be little or no difference in the degree of satisfaction among patients in the patient information intervention group compared to those in the comparison group (enhanced care or similar intervention)
